Molecular determinants of complex formation between Clp/Hsp100 ATPases and the ClpP peptidase.
The Clp/Hsp100 ATPases are hexameric protein machines that catalyze the unfolding, disassembly and disaggregation of specific protein substrates in bacteria, plants and animals. Many family members also interact with peptidases to form ATP-dependent proteases. In Escherichia coli, for instance, the ClpXP protease is assembled from the ClpX ATPase and the ClpP peptidase. Here, we have used multiple sequence alignments to identify a tripeptide 'IGF' in E. coli ClpX that is essential for ClpP recognition. Mutations in this IGF sequence, which appears to be part of a surface loop, disrupt ClpXP complex formation and prevent protease function but have no effect on other ClpX activities. Homologous tripeptides are found only in a subset of Clp/Hsp100 ATPases and are a good predictor of family members that have a ClpP partner. Mapping of the IGF loop onto a homolog of known structure suggests a model for ClpX-ClpP docking.